Preparation and characterization of a novel variant of human tumor necrosis factor-related apoptosis-inducing ligand from the rhesus monkey, Macaca mulatta.
Human tumor necrosis factor-related apoptosis-inducing ligand (hTRAIL) and its variants are attractive antitumor drug candidates. The predicted amino acid sequence of the functional extracellular domain of Macaca mulatta TRAIL (mmTRAIL) was found to differ from that of hTRAIL at four positions. In this study, the gene encoding mmTRAIL was cloned and recombinantly expressed in Escherichia coli at a yield of approximately 20-30 mg/L, which was two times higher than that of hTRAIL. SDS-PAGE showed that denatured mmTRAIL and hTRAIL had similar molecular weights. However, size-exclusion chromatography and dynamic light scattering (DLS) analysis demonstrated that the molecular size of native mmTRAIL was smaller than that of native hTRAIL. Cooling solutions of these proteins from room temperature to 0 °C induced considerable precipitation of hTRAIL but not of mmTRAIL, indicating that mmTRAIL was more soluble than hTRAIL at low temperatures. Additionally, mmTRAIL was more resistant than hTRAIL to N-bromosuccinimide (NBS)-induced precipitation. Although mmTRAIL and hTRAIL showed comparable nanomolar affinities for human death receptors, the dissociation rate of the mmTRAIL-receptor complex was slower than that of the hTRAIL-receptor complex, suggesting that the mmTRAIL-receptor complex was more stable. Moreover, mmTRAIL induced caspase-dependent apoptosis in human tumor cells with an IC50 that was two to three times lower than that of hTRAIL. However, in vivo evaluation demonstrated that mmTRAIL or hTRAIL led to a similar level of tumor suppression in mice bearing COLO205 xenografts. Nevertheless, the advantage of its better solubility should promote the production and further use of mmTRAIL in cancer biotherapy.